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PACIFIC COAST PIPE 




SEATTLE, WASHINGTON 




TO ENGINEERS 

BEGINNING in the fall of 1909, Atlantic City, 
N. J., built a 48 Continuous Stave Wood Pipe 
line 25,500 feet long across the salt marsh over 
which the several metal pipe lines of the past have 
been failures. In a paper by Mr. George L. Watson, 
Consulting and Supervising Engineer for the General 
Contractor of that line, published in Vol. IV, No. 7, 
September, 1912, Journal of the American Society 
of Engineering Contractors, he concludes that ex- 
cellent article with a warning to all general contractors 
to keep hands off and leave all wood pipe to a regular 
pipe contractor. He says: 

u ij" If W6 merely look at Photographs of the completed work, the 
building of a wood pipe line appears to be a very simple form of con- 
struction; perhaps to some engineers and construction men it is. The 
writer is very chary about giving advice gratis, for what we get for 
nothing is not valued at much ; but still a word of advice may not be 
amiss The contractor who is fortunate, or unfortunate, enough to be 
awarded a contract for laying a wood pipe line should first— and this 
is most important— get one of the stave manufacturers or wood pipe 
construction firms established in the West to bid a price for doing all the 

P Tul -it l r hen he ? h .° uld reJect the ,owest bid ' r om that source, for 
which he will afterward be truly sorry, let the contractor make sure of 

a man who can organize and handle this work and who has had ex- 
perience in laying different kinds of pipe under varying conditions, that 
is, pressure lines, laid in locations that are not favorable to wood pipe. 
At any rate the experienced pipe constructor should first be consulted, 

SS. kL wM S V * , COntractor Y h ° may be tem P ted to bid on work of 
this kind will often be protected against heavy loss " 



Th 
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is not an unusual experience, and many 
similar mstances have arisen where either the prin- 
cipal^ or his genera] contractor has come to us for 

As this matter is being prepared for the press, 

to one of PUl d ° Wn , and rebuild an ^tension 
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OSWEGO COUNTY, NEW YORK 




HIS is 

Stave 



of 



Co. — 
Falls. 

4400 



a construction view of a Continuous 

Wood Pipe Power Line near Altmar, 

N. Y., installed by us for the Erie Construction 

a subsidiary of the Ontario Power Co. of Niagara 

The line consists of 3450 feet of 1 44 and 

feet of 132 wood Dioe. and is banded for 



pipe 



a 



maximum head of 1 50 feet. It serves an initial power 
generation of 15,000 H. P., with an ultimate devel- 
opment of 20,000 H. P. 

The lower end of the 1 1 -0 wood pipe is con- 
nected to 1 1 -6 riveted steel pipe, the change being 
warranted because of the lesser cost of this size 
of steel under higher heads than 1 50 feet in this ter- 
ritory. The increased diameter of the steel pipe par- 
tially equalizes the difference in friction loss between 
wood and steel. 

The two stave sections are connected by a Ion 
taper reducer of wood. Thus the transition from one 
size wood pipe to the other is made without appre- 
ciable loss of head. 

The 1 2' line was thoroughly coated on the out- 
side after erection with genuine Avenarius Carbo- 
lineum as a precaution against decay spores getting 
a start during seasons of low water when the head on 
the line may become so low as not to give complete 
saturation. This application was made at our sug- 
estion and is, we believe, the first time Carbolineum 
has been used in this connection. 

Barclay Parsons and Klapp, 60 Wall St., New 
York, were the engineers in charge. 



o 



WRITE US FOR ESTIMATES ON YOUR PIPE RE- 
QUIREMENTS, ' GIVING US THE INFORMATION 
ASKED FOR ON PAGE 27. 
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Note the portable shanty ov 



.. er the end of the wood pipe below to enable 

the pipe builders to work in below zero weal her 
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PACIFIC COAST PIPE 




SEATTLE. WASHINGTON 




ONTARIO, CANADA 



Stave 
the 



THE views opposite show a Continuous 
Pipe Line 1 08 in diameter, installed for 
Northern Canada Power Co. Ltd., near Timmins, 
Ontario. This wood stave line was installed to re- 
place the riveted steel line shown to the left in the 
lower view. The steel pipe failed because of unequal 
settlement. The wood pipe is flexible enough to ad- 
just itself to any such inequalities, and even if minor 
leaks develop during settlement, they are easily re- 
paired without draining the li 






This being an emergency installation, work was 
completed during severe winter weather, as the pic- 
tures suggest. The stream upon which this develop- 
ment is located is tributary to Hudson Bay, 

This work was done under the supervision of 
Viele, Blackwell and Buck, Engineers, 49 Wall St., 
New York. 



o 



On Page 48 you will find a diagram from which the discharge, 
velocity and friction loss of our wood pipe for any diameter from two 
to fourteen feet may readily be determined without computation. 



o 



We shall be glad, on request, to send you our booklet entitled 
"Wood Pipe, Its Uses and Abuses." This booklet contains a great 
mass of information pertaining to wood stave pipe, also valuable hy- 
draulic data and tables. 
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SEATTLE. WASHINGTON 




WASHINGTON 

THE views on Pages 1 0, 1 1 and 1 2 show the larg- 
est Continuous Stave Wood Pipe in the WORLD. 
This installation was made by us for the North- 
western Electric Co. of Portland, Oregon, under the 
supervision of the Stone & Webster Engineering Cor- 
poration of Boston, who were general contractors on 
the work. It is a part of the Condit Plant which is a 
hydro-electric development on the White Salmon River, 
a north bank tributary of the Columbia about seventy 
miles above Portland. 

Our installation consists of a mile of wood stave 
flow line 162" (13-6") in diameter conveying the 
water from the dam to a concrete surge tank and fore- 
bay; also twin wood stave penstocks, 108'' in diameter 
and 600' long, from the surge tank to the powerhouse. 
The normal capacity of the system is 1230 cu. feet 
per sec, velocity 8.6' per sec, maximum static head on 
wood pipe 1 54', wheel capacity 20,000 H. P. 

The 1 3-6" line is supported throughout its entire 
length on timber cradles spaced about 4-6" center to 
center. When it is considered that the static water 
load amounts to nearly 9,000 lbs. per running foot and 
that the average weight of the pipe itself is 700 lbs., it 
will be seen that each cradle has a load of nearly 22 
tons. This load is a half greater than that imposed 
by the heaviest locomotive of today, and necessitates 
careful study in the design of cradles and supports. 

As an example of what can be done by a care- 
ful selection of materials and skilled labor under com- 
petent supervision, it is worthy of note that one unit 
in the power house was turning over in less than six 
hours after water was admitted to the pipe line at the 
dam and that, in so far as the wood pipe is concerned, 
no reason for emptying the line has existed since the 
water was first admitted. 
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WASHINGTON 

THE view on the opposite page shows pipe cradles 
and staves for the 1 3-6 pipe described on Page 
1 3, as they were distributed along the grade ready 
for the pipe builders, by means of a "dinky" on the 
narrow gauge track shown. After the bands and shoes 
had also been placed along the grade in proper quan- 
tities, the track was taken up, cradles swung into place 
on mudsills already set, and the assembling started. 
Thus all pipe materials were spotted in an orderly and 
convenient manner, adjacent to their respective places 
in the finished structure. All unnecessary handling was 
consequently avoided. 

The cradles used on this contract are worthy of 
note since the lateral stress or spreading tendency of 
the pipe is taken up by truss rods, thus reducing the 
length of the bottom member to a minimum. This 
reduces the required width of the grade and the yard- 
age very materially. 

The replacement of these timber cradles in eight 
to ten years by permanent concrete cradles is antic- 
ipated. This can be done with the pipe line in com- 
mission and will give the best results, since there will 
be no initial settlement to guard against. 

Installations in which the pipe is supported on 
cradles so as to keep the staves and bands entirely 
free from the soil and open to inspection, undoubtedly 
give the best results both in respect to length of serv- 
iceable life and low maintenance. The added cost of 
cradles is often about counterbalanced by the saving 
in excavation and backfill. 

Full description of this installation may be found 
in the Engineering News of Oct. 9th, 1913, and Engi- 
neering Record of Oct. 11th, 1913. 
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PACIFIC COAST PIPE 




SEATTLE, WASHINGTON 




ALASKA 

THE upper view on the opposite page shows a 42 
and 48 Continuous Stave Wood Pipe line in- 
stalled by us for the Citizens Light, Power and 
Water Co., at Ketchikan, Alaska, for power purposes. 
The greater part of the line is carried on low trestle. 
Wood stave is the only type of pipe adapted to the win- 
ter rigors of the far north, unless elaborate and expen- 
sive precautions are taken for protection against frost. 

The lower view shows a surge pipe line in this 
Alaska line which is carried to the proper elevation by 
being laid up the adjacent hillside to the maximum 
level of the water behind the dam. The method of 
connecting through a steel tee special to the penstock 
is shown, together with the butterfly valve on the 
powerhouse side. The connection between the wood 
pipe and the steel special is made by simply cinching 
the staves on the outside of the tee ends. The seam 
rivets are countersunk on the outside of that portion 
of the fitting which is inserted into the wood pipe. 

A surge pipe or adequate relief valves should be 
provided near the power house on all penstocks of any 
considerable length, in order to relieve the pipe line and 
wheel gates from destructive water hammer due to sud- 
den changes in the velocity of the water passing the 
wheels. 
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PACIFIC COAST PIPE 




SEATTLE. WASHINGTON 




MICHIGAN 

THIS halftone illustrates a 60" Continuous Stave 
Wood Pipe installed by us for the Cleveland 
Cliffs Iron Co., near Marquette, Michigan, on 
their Carp River power development. 

Our pipe was installed wherever the head was 
175 or less. For the next higher heads lock-bar 
steel was used, changing at the lower end to im- 
ported seamless welded. The steel pipe installed is 
six inches larger in diameter than the wood to EQUAL- 
IZE FRICTION LOSSES. The average working head 
on the wheels is 580 feet, generating 5000 K. W. 

Absolutely no trouble was experienced with the 
wood pipe under test. Its performance was so satis- 
factory that regret was expressed by the purchasers 
that our pipe had not been used to higher heads, as 
was recommended by us. 

This plant was designed by Viele, Blackwell and 
Buck, Engineers, 49 Wall St., New York. A good de- 
scription of it may be found in the Engineering Record 

of Nov. 23, 1912, Vol. 66, Page 574. 

During the test of this line it became necessary to leave the wood 
pipe and a portion of the steel filled with dead water while seams were 
being caulked on some sections of the steel pipe. The weather condi- 
tions were very severe in this region during the winter of 1911-1912, 
when this work was completed, and for forty-eight hours the water stood 
in the pipe with the thermometer at ten degrees below zero. It was found 
necessary to drain the line in order to complete repairs on the steel pipe. 
Our Resident Engineer took flash-light pictures of the ice conditions 
found in the two classes of pipe upon emptying* which we have repro- 
duced on Page 23 with an explanatory sketch. Both classes of pipe 
were backfilled to about the horizontal diameter and in addition a bell 
hole was excavated at the round-about joints of the steel to permit of 
field riveting. 

Note that the ice in the steel pipe was from 6 to 1 5 inches thick, 

while in the wood pipe only a trace is to be found at the extreme top. 

I his property of our pipe is conspicuously valuable in cold climates, 

since it permits of the location of pipe above ground without a frost 

jacket. 
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PACIFIC COAST PIPE 




SEATTLE. WASHINGTON 




CONNECTICUT 

ANOTHER one of our 36" power lines of Con- 
tinuous Stave Wood Pipe, near Waterbury, 
Conn. The waters carried in this line are 
heavily charged with the waste acids of the many 
metal pickling works of this region. These acids are 
destructive to metal pipe, but entirely harmless to 
wood pipe, which is the logical installation for such 

conditions. 

o 

COMPARATIVE ICE FORMATION IN PIPE 



Wood 



Flash Light Photos 



Steel 





For fuller details see Page 2 1 . 
manhole cover in the wood pipe. 
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Note the ice on the cast iron 
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!/ PACIFIC COAST PIPE CO 





NEVADA 

HIS view illustrates a Continuous Stave Wood 
Pipe 108" in diameter, installed under the su- 
pervision of Stone and Webster Engineering 
Corporation near Verdi, Nevada, on the power de- 
velopment of the Truckee River General Electric Co. 

The wood pipe is the connecting link between a 
timber flume forebay and a riveted steel penstock. 

This pipe was bedded to its horizontal diameter 
in selected backfill, the filling, in turn, being backed 
by an embankment of loose rock. 



o- 



A COMPOUND PARADOX 

Wood stave pipe has LONGEST life under the HIGHER 
heads, SHORTEST life under the LOWER heads. This is because 
low heads often give imperfect saturation of the staves whereas the com- 
plete saturation brought about by the higher heads gives such stave 
material as we use absolute immunity from decay under normal condi- 
tions. It is, therefore, best to locate wood stave lines, in so tar as pos- 
sible, so as to have a minimum head of at least twenty feet. Ordinarily 
nothing can be saved in the banding by locating under lesser heads than 
twenty feet, since under these low heads the spacing is arbitrarily nxed 
by mechanical reasons and not by the internal pressure due to the water. 
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MONTANA 




HE construction view on the opposite page 
shows a 60 ' Continuous Stave Inverted Siphon 
installed by us on an irrigation project in West- 
ern Montana. This line conveys water across the 
river and is connected to timber flumes at either end. 



QUOTATIONS 

We are always pleased to furnish preliminary 
estimates or final tenders on your pipe requirements 
whenever wood stave pipe will satisfy the condi- 
tions imposed. WE HAVE NO PRICE LISTS. Ev- 
ery inquiry is given individual attention. The prep- 
aration of an estimate involves considerable work 
which we are glad to do if you meet us half way by 
giving us specific information regarding your con- 
ditions. To save both our time and your own, please 
give us as much of the information asked for below 
as is available. 



(a) 
(b) 
(c) 
(d) 
(e) 

(0 

(g) 



Inside diameter of pipe. 

Approximate length of pipe. 

Plan and profile (rough sketch will often serve). 

Use; viz: Penstock, Pump discharge, Inverted Siphon, etc 

Quantity of water to be handled, horse power desired, etc 

Name of railway station nearest proposed installation. 

Any additional data you have. 



When requested, we shall be glad to make rec- 
ommendations regarding the diameter of pipe required 
if sufficient information is given on which to base 

In most cases the diameter 



necessary computations. 

can be determined by referrin 

Paee 48. 



to the diagram on 
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Note the former location of the abandoned flume to the riffhfc 
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PACIFIC COAST PIPE 




FULTON COUNTY, NEW YORK 

THIS view shows a portion of one of our 78 
Continuous Stave Wood Pipe power lines, ap- 
proximately two miles long, carrying water 
from the dam to an open concrete surge tank. That 
portion of the line between the surge tank and the 
power house consists of a 96" Continuous Stave Wood 
Pipe, serving under a maximum head of 1 60 feet. 
This installation is in Fulton County, New York, and 
represents the high type of construction which is our 
uniform practice. 

This plant was designed and its installation super- 
vised by Wm. Barclay Parsons, Consulting Engineer, 
60 Wall St., New York. A full description will be 
found in Vol. 64, Page 627, of the Engineering Record 
of Nov. 25th. 1911. 



o 



CURVES, ANCHORAGE AND EXPANSION 

As a rough rule of thumb the minimum economical radius of curves 
for Continuous Stave Pipe may be taken as sixty diameters. Vertical and 
horizontal curves should not be planned in the same section of pipe and 
wherever possible a tangent should be introduced between curves. 

Adequate anchorage should be provided to take care of water 
thrust at curves but no expansion joints are required since wood pipe does 
not expand or "creep" due to changes in temperature even if it becomes 
necessary to empty the pipe in extremely hot weather. 
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The Penstock 




The Dam 
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PACIFIC COAST PIPE CO. 




SEATTLE, WASHINGTON 




FULTON COUNTY, NEW YORK 

WE here present an historical and early instance 
of a wood stave penstock designed and built 
by a millwright about 1 850 to serve a primi- 
tive water wheel, characteristic of the power develop- 
ment of those days. The line has fallen into decay 
since the burning of the mill about 1903. 

This interesting installation served continuously 
for about 50 years, wherein depreciation was negli- 
gible and where accident and obsolescence only inter 
rupted its economic life. There are at least two 
notable structural features on this power line. All 
pipe was laid on tangents. Where an angle was neces- 
sary, a wood stave stand pipe was used, thus serving 
at once as an angular band and a surge or vent pipe. 
The bands were 2" hoops, No. 1 6 gauge, and are yet 
excellently preserved, due largely, perhaps, to the fact 
that the metal was old-process puddled iron. The 
staves were scantlings jack planed on their edges to 
the proper bevel, thus assembling into a many-sided 
polygon. 

The view shown on page 30 is that of a modern, 
larger, high-head installation, which without the 
burning of the mill would have rendered the old 
plant obsolete. The new project with its greater 
head includes that portion of the stream (the Garoga 
River) formerly used by the ingenious millwright. 
Our representative, in searching for information re- 
garding the old mill, encountered the "oldest inhab- 
itant" — a storekeeper for 50 years within three miles 
of the mill. He said he had "never been over that 
way in day-light." "Ye see, it's this way, when the 
boys was small, I was held purty close to the store, 
and now that they have growed up, they don t spell 
me much." 
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SEATTLE. WASHINGTON 




COLORADO 

E here show a section of approximately four 
miles of 84 diameter Continuous Stave Wood 
Pipe installed by us in Southern Colorado for 
conveying water from the diversion dam to the head 
of the canal system of the Pueblo-Rocky Ford Irriga- 
Co. CSee Engineering Record of November 




tion Uo. (See Engineering 

18th, 1911, Vol. 64, Page 602.) 

The adaptability of Continuous Stave Construc- 
tion to rugged topography should be noted. Many 
such situations can be treated economically and per- 
manently only by the use of wood pipe, while less 
permanent forms of construction are too often ill ad- 
vised and poor engineering. 

While as a general rule, curves should not be 
planned having a radius of less than about sixty diam- 
eters so as to keep the friction losses and cost at a mini- 
mum, it is possible, with skilled workmen and selected 
material, to get around considerably sharper curves, 
the limit depending largely on local conditions. On 
this line some very sharp curves were built on force 
account, one having a minimum radius for a short 
distance of about I 40'. 

Our curves are perfectly smooth and do not con- 
sist of a series of short chords. 
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IDAHO 

WE here show one of our 65 Continuous Stave 
Wood Pipe Irrigation Lines at Teton in East- 
ern Idaho. Note how readily this type of 
pipe lends itself to simple and efficient sub-structure 
design. 



o 



REGARDING STAVE MATERIAL. 

We believe Douglas fir is the finest timber grown for pipe stave 
stock, and our plant is located in the center of that superior fir found 
only on the Pacific slope in the State of Washington. Other kinds of 
timber have been tried for pipe construction to a greater or less extent, 
but Douglas fir is rapidly coming into almost universal use. Every foot 
of stave stock that we ship is carefully scrutinized by practical and 
experienced inspectors, who have been in our employ for many years and 
we always welcome competent inspectors representing the interests of 
our customers. We handle nothing but high-grade pipe and tank stock 
and are not in the general lumber business, hence we have no culls, sec- 
onds or rejects to dispose of to our customers, because such material is 
turned down by our inspectors at the sawmill and never reaches our plant 

Our Machine Wire-wound Wood Stave Pipe is made from the 
same high grade material. We are always pleased to submit specifica- 
tions to prospective buyers for their approval and guidance. Our ex- 
perience in these matters is at your disposal for the asking. 
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PACIFIC COAST PIPE CO. \ 




SEATTLE. WASHINGTON 




UTAH 




HIS view illustrates a 
Stave Line installed 



poses. 



74 diameter Continuous 
in Utah for power pur- 



o 



DIAGRAM FOR DETERMINING FRICTION LOSSES. 

ETC, IN WOOD STAVE PIPE 

On Page 48 (the end of the book) we present a logarithmic dia- 
gram from which can be determined by inspection the relation between 
discharge, loss of head due to friction and velocity in wood stave pipe 
from 2 to 1 4 feet in diameter. 

This diagram is based on the Hazen-Williams exponential formula 
v=Cr"s"o. M ' M ". For "C" a value of 130 is used. The use 
of this constant gives friction losses slightly greater than those re- 
ported by Mr. E. A. Moritz in the Transactions of the American 
Society of Engineers, Vol. 74, Page 411. Mr. Moritz has made the 
most extensive and careful experiments on wood pipe reported to dat 
and has verified his results by additional observations since the presenta 
tion of his paper. These experiments were carried on by Mr. Mont/ 
under authority of the United States Reclamation Service and hence 
were made by disinterested observers and are worthy of the most careful 
consideration. 

The following brief directions should make the method of using 
the diagram clear to those unfamiliar with this method of presentation. 
Along the left margin is shown the discharge in cubic feet per second 
ranging from 1 to 2000. Along the bottom is shown the loss of head 
in feet per 1000 feet of pipe due to friction, ranging from 0.1 to 10; 
this also represents the slope of the hydraulic gradient.^ One set^ of 
diagonals represents various sizes of stave pipe from 24" to 168" in 
diameter. The other set of diagonals represents velocities in the pipe of 
from 2 to 10 feet per second. Supposing it is desired to know what 
size of pipe should be installed to deliver 40 second feet with a -Miction 
loss of 3.5 feet per 1000. Follow the horizontal line from 40 at the 
left to where it intersects the vertical line from 3.5 at the bottom (see 
dashed lines). This intersection is just below the diagonal for H 
pipe, hence this is the size required. The velocity in the pipe is evi- 
dently about half way between 6 and 7 or about 6.5 feet per second. 
The diagram applies to pipe that is practically straight. Allow- 
ance should be made for excessive curvature, also for velocity and entry 
heads. 
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THIS view illustrates one of our 48" inverted 
siphons of Continuous Stave Wood Pipe, used 
to convey water for power purposes between 
flumes on opposite sides of the Wenatchee River, near 
Leavenworth, Washington. This siphon is notable in 
that it is built entirely on the arc of a circle having a 
radius of 250 feet, and is supported on trestle and a 
Howe truss span. 
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REGARDING BANDS AND SHOES 

Mild steel having an ultimate strength of from 58,000 to 68,000 
lbs. per square inch and an elastic limit of not less than one-half the 
ultimate strength is best adapted for use as pipe bands. The button 
heads on the bands, as specified by us, will develop the full strength 
of the band when pulled through a "U" slot similar to the slot in the 
pipe shoe. The threads are fabricated by the cold rolling process, 
giving an upset of about 1/16" and are guaranteed to be as strong as 
the body of the band. We use hex. nuts and washers of generous 
dimensions and the bands are bent to the proper radius and dipped at 
the rolling mill before shipment. 

The shoes are made of the best grade of malleable cast iron, after 
our own exclusive designs, and will develop the ultimate strength of the 
band under working conditions, and not merely its elastic limit, as is the 
case with many stock shoes. Shoes are hot dipped at the foundry before 
becoming rusty. 

The bands and shoes used on the individual banded couplings 
for Machine Wire-wound Pipe, illustrated on Page 44 are of the same 
type as those used on Continuous Stave Pipe. The bands are ot the 
proper diameter to conform readily to the coupling and the nuts and 
threads are practically ''fool-proof." We use malleable cast shoes ex- 
clusively. 
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MACHINE WIRE-WOUND PIPE 

HIS type of wood stave pipe is manufactured 
in standard sizes of from 2 to 24 inches inside 
diameter, and in even foot lengths of from 8 
to 20 feet. 

The three types of couplings used are illustrated 
on the page opposite. The inserted joint type is best 
adapted to pipe up to and including 8 inches in diam- 
eter to serve under heads of 250 feet and less and for 
pipe from 10 to 14 inches in diameter to serve under 
150 feet and less, depending somewhat on local con 
ditions. The wire-wound coupling type is used for 
pipe up to and including 1 2 inches in diameter and for 
higher heads than those for which the inserted joint 
type is suitable. The individual band coupling is used 
for all classes of wire-wound type 1 4 inches and upward 
in diameter. 

Pipe having either of the first two types o 
coupling is shipped with a coupling in place on one 
end of each length and is laid by being driven together 
by a maul or ram acting as a "tompion" inverted in 
the end of the pipe to protect it. 

Pipe having individual band couplings is shipped, 
ordinarily, with couplings separate. It is laid by slack 
ing off the band nuts enough to allow the tenon on 
the pipe to slip into place in the coupling. The nuts 
are then tightened enough to cinch the bands tightly 
on the coupling, the tension in the band being dis- 
tributed evenly by tapping the band with a hamme 
at different points around the coupling as it is being 

cinched. 

The outside of all wire-wound pipe and couplings 
is treated to a thorough hot asphaltum base dip and 
rolled in fine sawdust before shipment. For the sake 
of clearness, this coating is not shown in the illustra- 
tions. 
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WOODEN TANKS 

OUR tank department manufactures wooden 
tanks of all sizes and types, and we furnish 
skilled labor for erecting at a reasonable cost. 
In the remodeling of our plant we are providing 
enlarged space to care for the growing demand of this 
trade. 

We are always glad to quote on either regular or 
special work in this line. 
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COMPARATIVE FRICTION LOSSES PER 1000' 

IN 
CONTINUOUS STAVE and RIVETED STEEL PIPE 

At velocity of 6 feet per second. 



Diameter 


Wood 


Steel 


24" 


4.5' 


5.6' 


36" 


2.8' 


3.8' 


48" 


2.0' 


2.7' 


60" 


1.55 


2.12' 


72" 


1.25' 


1.71' 


84" 


1.05' 


1.43' 



Diameter 


Wood 


Steel 


96" 


.90' 


1 .22 


108" 


.78' 


1.07' 


120" 


.69' 


.94' 


132" 


.62 


.84 


144" 


.56' 


.76' 


156" 


.51' 


.69 



The vital importance of this saving on low head power develop- 
ments and pump discharge lines is very evident. 
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DIAGRAM FOR FLOW OF WATER IN WOOD STAVE PIPE 
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Example: Given discharge 40 second feet, friction loss or hycL gradient 3.5 
feet per 1000- Required diameter of pipe and velocity. 

Solution : Follow the horizontal line from 40 at the left to its intersection 
with the vertical line from 3.5 at the bottom. This intersection is just below 
the diagonal for 34" pipe hence this is the diameter required and the velocity 
is about half way between Y-6 and V-=7 or about 6.5 feet per second. 

(For full explanation see Page 41.) 
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